Dihydroartemisinin restricts hepatic stellate cell contraction via an FXR-S1PR2-dependent mechanism.
Hepatic stellate cells (HSCs) are universally acknowledged to play a stimulative role in the pathogenesis of hepatic fibrosis and portal hypertension. HSCs when activated in response to liver injury are characterized with many changes, with HSC contraction being the most common cause of portal hypertension. Previous studies have shown that dihydroartemisinine (DHA) is a potential antifibrotic natural product by inducing HSC apoptosis, whereas the role of DHA in regulating HSC contraction and the mechanisms involved remain a riddle. Recent studies have emphasized on the importance of farnesoid X receptor (FXR) and sphingosine-1-phosphate receptor 2 (S1PR2) in controlling cell contractility. This study showed that DHA strongly induced the mRNA and protein expression of FXR in LX-2 cells in a dose- and time-dependent manner and inhibited HSC activation, implying a conceivable impact of DHA on HSC contraction. The gel contraction assays and fluorescence staining of actin cytoskeleton verified that DHA dose-dependently limited contraction of collagen lattices and reorganization of actin stress fibers in LX-2 cells. DHA also decreased the phosphorylation of myosin light chain that is responsible for the contractile force of HSCs. Furthermore, gain- or loss-of-function analyses exhibited a FXR- and S1PR2-dependent mechanism of inhibiting HSC contraction by DHA, and DHA decreased S1PR2 expression by modulating FXR activation. Subsequent work revealed that inhibition of both Ca(2+) -dependent and Ca(2+) -sensitization signaling transductions contributed to DHA-induced HSC relaxation. In summary, these findings suggest that DHA could restrict HSC contraction through modulating FXR/S1PR2 pathway-mediated Ca(2+) -dependent and Ca(2+) -sensitization signaling. Our discoveries make DHA a potential candidate for portal hypertension. © 2016 IUBMB Life 68(5):376-387, 2016.